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Study of stability and efficiency of the transponder—array constraint method for the GPS-acoustic observation'

Yuhei AKIYAMA *! and Shun-ichi WATANABE **

Abstract
For the precise GPS—acoustic seafloor positioning, we evaluated the stability and the efficiency of the
transponder-array constraint method. Constraining the geometry of the seafloor transponder array via the
multi-epoch analysis enables us to estimate more precise position of the seafloor sites. The accuracy of
the positioning should depend on the accuracy of the geometry of the array. In this study, we found that,
though the geometry of the array converges to the probable one as the number of epoch used in the multi
—-epoch analysis increases, the convergence rate strongly depends on the seafloor site. It suggests that we
should estimate the accuracy of the geometry for each site. Moreover, we revealed the strong relationship
between the horizontal projected areas of the transponder array and the vertical deviations of the
estimated position. This suggests that the sound speed should be corrected by constraining the geometry
of the transponder array. The results will lead to the evaluation of the efficiency of the transponder—-array

constraint method.
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Fig. 1. Schematic picture of the GPS-acoustic seafloor
geodetic observation.
1. GPS— &K &
ORI

S K B o o 7o 42 Bl 181

AEHET, HhEHEMEE PT VARV TD
B2 RN RECL > THEL TS (BEH -
fib, 2004).

KB IR E (DR, FALE & RS 1,
4BEDN T VAR THBEINSET LA OHL
il LCE#RSND. CORMEZEDE LI
EL, REFELZRDDLZET, HEOHEZH
5.

JILE 2R B2, FHEICIE, 4o b
7 VAR YT O 3 RICEREE % £ AR
D72 2 TELMIELZREN (ZoFEE, Dk
MOLfENT L IP5) T& 5. — /T, MEXH LS
B0, HEET D85 X —7 OBERS T
MTPEDHVOLNRTWS. A - it (2008) 13,
JRFTH 7 R BB AR T E 2612, P VR
R T OMHERGR (LI, 7 LA R EIESR)
ZEEAE LCTHIR T 5 2 812X VSRR LAY B
T&2 L) EOHEEEDOTA T7 (Gl - i,
2005) ZEHTIZ BV THEH T 5 720, 21K v
JICHS TT VATRPAZLTH S &) T
THIRy 7 DR EOHILEELERD S,
BT KRy 7 —fERAMERTZEA L (LT
AR TET VA 2WET L FETHL L 2R
To720, EMEEEEZT7 LA BETEEERS
LT B). TR, T LA RBREERED
IR IDOF— ¥ EHCTHRET S0, Bl
Ry ZBHPBEMT 52 LT, X YVRELLBIE
bhb EIfEEN 5.

LoL, —8 ML 27 LA BEFEE, B
TRy 7Mbb AN, ThETIIERS
NEETOIRY 7 OF =5 HEDTHRITT 54
BHRHY, FHIAIPKEL LS. —FHT, T
LA BRIE T — & OBt > Th 5 —E DR
WIKET 5 EEZ5N5DT, 7TVABRORE
PEIC & o TH L 2 JRILEMROAENEDS, R E
DOREDOHPHN TR TEXL L) HRII Ry 7
BIPHETHEEZONS. BLEZOIRY 7§
BhriuX, ThUEoOIRy Z7I1THLT, £h
DRtz Xy 7 O—$E@IFIC L > THONT L
AIREWR L LTT S5 2 & 85CT&, &t

_89_



Yuhei AKIYAMA and Shun-ichi WATANABE

Table 1. Data summary used in this study.
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Fig. 2.

Estimated transponder positions relative to the full-epoch position (left). To emphasize their shapes, the
reference transponders are plotted to form a diamond whose diagonals are 20 cm. RMS of the relative
positions of the transponders to the full-epoch positions (right).
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